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DETAILED ACTION 
Status of the Application 

Claims 1, 4-5, 7-19 are pending. 

Applicant's amendment of claims 1, 4-5, 7, cancellation of claims 2-3, 6, and addition of claims 
12-19 as submitted in a communication filed on 12/8/2006 is acknowledged. 

As indicated in the Non Final action mailed on 9/12/2006, claims 8-1 1 were withdrawn from 
further consideration by the Examiner, 37 CFR 1.142(b), as being drawn to an invention non-elected with 
traverse in a communication filed on 6/30/2006. 

New claims 12-19 are deemed directed to the elected subject matter (i.e., bacterium modified to 
reduce glutaminase activity) and find support in the specification, pages 8, 12, 13 and 14. Claims 1, 4-5, 
7, 12-19 are at issue and are being examined herein. 

Rejections and/or objections not reiterated from previous office actions are hereby withdrawn. 

Claim Objections 

1 . Claims 1,5, and 1 6 are objected to due to the recitation of "DNA which is able to hybridize with 
the DNA sequence". As known in the art, hybridization occurs among nucleic acid molecules. A 
nucleotide sequence is a graphical representation of the order in which nucleotides are arranged in a 
nucleic acid molecule. Therefore, hybridization cannot occur between a DNA and a sequence. It is 
suggested the term be amended by deleting the term "sequence". Appropriate correction is required. 

Claim Rejections - 35 (JSC § 112, First Paragraph 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 
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3. Claims 1, 4-5, 7 remain rejected and new claims 12-19 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. 

4. This rejection has been discussed at length in the Non Final action mailed on 9/12/2006 and it is 
applied to new claims 12-19 for the reasons of record and those set forth below. 

5. Applicant argues that the claims have been amended (1) to specifically recite how to reduce 
glutaminase activity, (2) to provide an upper limit of activity, (3) to recite a specific sequence which is 
being disrupted/mutated or enhanced, and (4) to recite specific hybridization conditions. Applicant 
submits that one of skill in the art can obtain the claimed bacteria without further description of particular 
species of glutaminase genes. Thus, the claimed invention is adequately described. 

6. Applicant's arguments have been fully considered but are not deemed persuasive to overcome the 
instant rejection or avoid the rejection of new claims 12-19. The amendments made to the claims are 
acknowledged. However, the amendments made are not sufficient for one of skill in the art to conclude 
that the disclosure adequately describes the full scope of the claimed invention. The instant claims 
encompass a coryneform bacterium modified (a) to reduce glutaminase activity in said bacterium by 
mutating any region of a glutaminase gene comprising SEQ ID NO: 1 or a structural homolog thereof, 
and (b) to increase glutamine synthetase activity in said bacterium by (i) increasing the expression of a 
glutamine synthetase gene comprising SEQ ID NO: 3, or a structural homolog thereof, using any method, 
or (ii) any modification in the expression regulatory region of a gene comprising SEQ ID NO: 3 or a 
structural homolog thereof, such that the modifications of (a)-(b) would result in a reduction of 
glutaminase activity to 0.1/0.01 U/mg protein and/or a ratio of glutamine synthetase activity to 
glutaminase activity of 2 to 1 . Thus, the claims require, for example, unknown modifications in the 
transcription control region or coding region of the recited gene which would result in a glutaminase 
having an enzymatic activity of 0.1 or 0.01 U/mg of protein. While the specification discloses that a 
deletion in the gene of SEQ ID NO: 1 would result in a severe reduction in glutaminase activity, the 
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specification is completely silent with regard to the specific mutations in the regulatory region of the gene 
of SEQ ID NO: 1 which would result in the recited glutaminase activity levels, or the specific mutations 
in the regulatory/coding region of a structural homolog of the gene of SEQ ID NO: 1 which would 
reduce glutaminase activity to the required levels. In addition, the specification is completely silent with 
regard to the modifications required in any coryneform bacterium such that the recited ratio of 
glutaminase to glutamine synthetase activity can be achieved. Also, while the claims require (1) any 
modification which would increase the expression of the glutamine synthetase gene of SEQ ID NO: 3, or 
the structural homolog recited, or (2) any modification in the expression regulatory region of the 
glutamine synthetase gene of SEQ ID NO: 3, or the structural homolog recited, to increase enzymatic 
activity, the specification is completely silent with regard to additional methods to increase expression or 
enzymatic activity beyond using strong heterologous promoters or increasing the copy number of the gene 
encoding the enzyme. The claims encompass, for example, the addition of compounds (chemicals and 
proteins) which would induce transcription and mutations in the regulatory region of a gene to increase 
transcription. However, the specification fails to disclose the structure of any compound which would 
induce transcription, or the specific structural modifications required in the regulatory region of a gene 
which would increase expression such that the specific enzymatic levels/ratios recited can be achieved. ' 
The specification discloses one single modification to inactivate the glutaminase gene of SEQ ID NO: 1 
such that the recited enzymatic activity levels can be achieved, and two modifications to increase the 
enzymatic activity of the glutamine synthetase gene of SEQ ID NO: 3 (i.e., strong heterologous promoter 
and increase in copy number). Thus, for the reasons extensively discussed in the Non Final action mailed 
on 9/12/2006, and those set forth above, one cannot reasonably conclude that the claimed invention is 
adequately described by the teachings of the specification. 
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7. Claims 1, 4-5, 7 remain rejected and new claims 12-19 are rejected under 35 U.S.C. 1 12, first 
paragraph, because the specification, while being enabling for a C. glutamicum cell wherein said cell has 
been modified to reduce glutaminase activity and to increase glutamine synthetase activity, wherein the 
reduction in glutaminase activity is due to an inactivating deletion in the C. glutamicum glutaminase gene 
of SEQ ID NO: 1, and the increase in glutaminase activity is due to (i) an increase in the copy number of 
the C. glutamicum glnA gene, or (ii) an increase in expression of the C. glutamicum glnA gene by placing 
said gene under the control of a heterologous promoter, does not reasonably provide enablement for (1) a 
coryneform bacterium modified (i) to reduce glutaminase activity in said bacterium by mutating any 
region of a glutaminase gene comprising SEQ ID NO: 1 or a structural homolog thereof, and/or (ii) to 
increase glutamine synthetase activity in said bacterium by increasing the expression of a glutamine 
synthetase gene comprising SEQ ID NO: 3, or a structural homolog thereof, or by any modification in 
the expression regulatory region of a gene comprising SEQ ID NO: 3 or a structural homolog thereof, 
such that the modifications of (i)-(ii) would result in a reduction of glutaminase activity to 0.1/0.01 U/mg 
protein and/or a ratio of glutamine synthetase activity to glutaminase activity of 2 to 1, or (2) a genus of 
DNAs encoding a glutaminase or a glutamine synthetase, wherein said DNAs hybridize under the recited 
conditions to the polynucleotides of SEQ ID NO: 1 or 3. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. 

8. This rejection has been discussed at length in the Non Final action mailed on 9/12/2006 and it is 
applied to new claims 12-19 for the reasons of record and those set forth below. 

9. Applicant argues that the claims have been amended (1) to specifically recite how to reduce 
glutaminase activity, (2) to provide an upper limit of activity, (3) to recite a specific sequence which is 
being disrupted/mutated or enhanced, and (4) to recite specific hybridization conditions. Applicant 
submits that disrupting or mutating a gene on a bacterial chromosome is well known in the art and that 
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those species not exemplified in the specification can be easily obtained by the person of ordinary skill in 
the art. Thus, the claimed invention is fully enabled by the disclosure. 

10. Applicant's arguments have been fully considered but are not deemed persuasive to overcome the 
instant rejection or avoid the rejection of new claims 12-19. The Examiner acknowledges the 
amendments to the claim. However, the Examiner disagrees with Applicant's contention that the 
teachings of the specification enable the full scope of the claims. The instant claims encompass a 
coryneform bacterium modified (a) to reduce glutaminase activity in said bacterium by mutating any 
region of a glutaminase gene comprising SEQ ID NO: 1 or a structural homolog thereof, and (b) to 
increase glutamine synthetase activity in said bacterium by (i) increasing the expression of a glutamine 
synthetase gene comprising SEQ ID NO: 3, or a structural homolog thereof, using any method, or (ii) any 
modification in the expression regulatory region of a gene comprising SEQ ID NO: 3 or a structural 
homolog thereof, such that the modifications of (a)-(b) would result in a reduction of glutaminase activity 
to 0.1/0.01 U/mg protein and/or a ratio of glutamine synthetase activity to glutaminase activity of 2 to 1. 
As written, the claims require unknown modifications in the transcription control region or coding region 
of the recited gene which would result in a glutaminase having an enzymatic activity of 0. 1 or 0.01 U/mg 
of protein. While the specification discloses that a deletion in the gene of SEQ ID NO: 1 results in 
reduction of glutaminase activity, the specification fails to disclose (1) the specific mutations in the 
regulatory region of the gene of SEQ ID NO: 1 which would result in the recited glutaminase activity 
levels, (2) the specific mutations in the regulatory/coding region of a structural homolog of the gene of 
SEQ ID NO: 1 which would reduce glutaminase activity to the required levels, or (3) the modifications 
required in any coryneform bacterium such that the recited ratio of glutaminase to glutamine synthetase 
activity can be achieved. Also, the claims require (1) any modification which would increase the 
expression of the glutamine synthetase gene of SEQ ID NO: 3, or the structural homolog recited, or (2) 
any modification in the expression regulatory region of the glutamine synthetase gene of SEQ ID NO: 3, 
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or the structural homolog recited, to increase enzymatic activity. However, the specification provides no 
information with regard to additional methods to increase expression of a gene or enzymatic activity, such 
as the identity and structure of any chemical/protein which would induce transcription, or the specific 
structural modifications required in the regulatory region of a gene to increase expression such that the 
specific enzymatic levels/ratios recited can be achieved. In view of the fact that neither the specification 
nor the art provide any guidance as to the structural modifications and/or compounds which would result 
in the recited genes to express the corresponding enzymes at the recited enzymatic activity levels, one of 
skill in the art would have to go through the burden of undue experimentation to determine (1) all the 
structural modifications in the gene of SEQ ID NO: 1, or a structural homolog as recited, which would 
result in a glutaminase activity of 0.1 or 0.01 U/mg protein, (2) all the structural modifications in the 
regulatory gene of SEQ ID NO: 3, or a structural homolog as recited, which would result in a glutamine 
synthetase activity that is double that of glutaminase, or (3) all the compounds which would enhance 
transcription of any glutamine synthetase gene that hybridize under the conditions recited to the gene of 
SEQ ID NO: 3 such that the enzymatic activity of the protein encoded by said gene is double that of 
glutaminase. 

The claims also require an extremely large genus of structural homologs of the genes of SEQ ID 
NO: 1 and 3 which hybridize under the recited conditions to the nucleic acids of SEQ ID NO: 1 and 3. A 
calculation of the Tm of the polynucleotides recited in claims 1,5, 16 shows that under the hybridization 
conditions recited, the recited polynucleotides can be approximately 69.8% sequence identical to the 
polynucleotides of SEQ ID NO: 1 or 3. Using the well known equation of Meinkoth and Wahl (Current 
Protocols in Molecular Biology, Hybridization Analysis of DNA Blots, pages 2.10.8-2.10.1 1, 1993), Tm 
= 81.5 °C +16.6xlog 10 [Na+] +0.41x(%GC) - .61x(%form) - 500/L), the corresponding Tm for the 
polynucleotides recited is approximately 90.2 °C assuming a G+C content of 50% and neglecting the term 
500/L since L (length of polynucleotide) is over 2000 nucleotides (90.2 °C = 81.5 .+ 16.6xlog 10 [3.9/20] 
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+0.41x(%50) - .61(%form = 0); for 20xSSC the molar concentration of Na+ is 3.9). As known in the art, 
Tm is reduced by approximately 1 °C for each 1% mismatching, therefore under the conditions recited 
(lxSSC and 60 °C), a wash at 60 °C is equivalent to approximately 30.2% mismatching (30.2% = 90.2°C 
- 60°C). This level of mismatching amounts to 635-755 nucleotides which can be modified (635 = 
0.302x2100; 755 = 0.302x2500) within SEQ ID NO: 1 and 3. The total number of variants of a 
polynucleotide having a specific sequence identity can be calculated from the formula N!x3 A /(N-A)!/A!, 
where N is the length in nucleotides of the reference polynucleotide and A is the number of allowed 
substitutions for a specific % identity. Thus, for a variant of the polynucleotide of SEQ ID NO: 1 having 
69.8% sequence identity to SEQ ID NO: 1, the total number of variants to be tested is 2100!x3 635 /(2100- 
635)1/635! ( SEQ ID NO: 1 has 2100 nucleotides) or 1.58xl0 860 variants. The number of variants to be 
tested for a homolog of the polynucleotide of SEQ ID NO: 3 as recited is even greater since SEQ ID 
NO: 3 has 2500 nucleotides. In addition to the fact that the claims encompass an extremely large genus of 
polynucleotides, it is noted that the genus of polynucleotides recited can potentially encompass 
polynucleotides encoding proteins having little or no structural homology to the polypeptides of SEQ ID 
NO: 2 or 4 since the 635-755 mismatches in the polynucleotides of SEQ ID NO: 1 or 3 can potentially 
alter all/most codons. 

As previously indicated in the Non Final action mailed on 9/12/2006, neither the specification nor 
the art provides any teaching or guidance as to a structure/function correlation which would allow one of 
skill in the art to envision the structure of any nucleic acid encoding a glutaminase or a glutamine 
synthetase. The specification is also silent with regard to the structural elements in the polynucleotides of 
SEQ ID NO: 1 or 3 which are essential in any variant to encode a glutaminase or a glutamine synthetase. 
The art as extensively discussed in the Non Final action clearly teaches the unpredictability of the art in 
regard to determining function based solely on structural homology. Thus, while the claims require an 
extremely large genus of nucleic acids, the specification is completely silent with regard to the structural 
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features of those species most likely to encode proteins having the recited enzymatic activity. While 
enablement is not precluded by the necessity for routine screening, if a large amount of screening is 
required, as is the case herein, the specification must provide a reasonable amount of guidance with 
respect to the direction in which the experimentation should proceed. Such guidance has not been 
provided in the instant specification. Therefore, for the reasons extensively discussed in the Non Final 
action mailed on 9/12/2006, and those set forth above, one cannot reasonably conclude that the full scope 
of the claimed invention is enabled by the teachings of the specification and those of the prior art. 

Claim Rejections -35 USC §103 

1 1 . The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

12. Claims 1, 5, 7 remain rejected and claims 4, 13, 14, 15, 16, 17, 19 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Nakamura et al. (EP 1229121 A2 published 8/7/2002; cited in the IDS) 
in view of Pompejus et al. (WO 01/00843, published 1/4/2001; cited in the IDS) and further in view of 
Duranetal. (Microbiology 141:2883-2889, 1995). 

13. This rejection has been extensively discussed in the Non Final action mailed on 9/12/2006. 
However, the subject matter of previously presented claims 3 and amended claim 4 was not included in 
this rejection as previously stated. Upon further consideration, the invention of previously presented 
claim 3 and amended claim 4 is considered obvious over the instant references for the following reasons. 

14. Nakamura et al. teach a method for producing L-glutamine by fermentation of an L-glutamine 
producing C. glutamicum cell, wherein said cell has been modified to increase the intracellular 
concentration of glutamine synthetase by increasing the copy number of the glnA gene of C. glutamicum 
(encodes glutamine synthetase; Example 1, Table 1, strain AJ12418/pGS). Nakamura et al. also teach a 
method for production of L-glutamine and suppression of L-glutamic acid as a by-product (paragraph 
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[005]-[006]). Nakamura et al. do not teach a method for producing L-glutamine wherein glutaminase 
activity is reduced. Duran et al. teach that glutaminase degrades glutamine to yield glutamate and 
ammonium (page 2884, left column, first full paragraph) and disclose a mutant R. etli (LM16) wherein 
the chromosomal glutaminase gene is disrupted by Tn5 mutagenesis (Page 2884, Methods, Strains and 
plasmid). The reference also teaches that LM16 produces more glutamine than glutamate when cultured 
with different substrates (page 2886, Table 1). As shown in Table 1, the amount of glutamine produced 
varies from 53X (49/0.9) to 2X (0.8/04) more glutamine in the glutaminase deficient mutant LM16 as 
compared to the wild type R. etli. Duran et al. do not teach a C. glutamicum or coryneform bacterium 
deficient in glutaminase. Pompejus et al. teach C. glutamicum genes encoding glutaminase and 
glutamine synthetase (Table 1, page 56, Glutamate and Glutamine metabolism, RXA00335 and 
RXN03176; SEQ ID NO: 97-98 (glutamine synthetase) and SEQ ID NO: 101-102 (glutaminase)). The 
glutaminase gene of Pompejus et al. (SEQ ID NO: 101 in Pompejus et al.) is 99% sequence identical to 
nucleotides 827-1687 of SEQ ID NO: 1 (99% = 851x100/861; see attached alignment), thus it would be 
expected that the glutaminase gene of Pompejus et al. would hybridize to the polynucleotide of SEQ ID 
NO: 1 of the instant application at the conditions recited. The glutamine synthetase gene of Pompejus et 
al. (SEQ ID NO: 97 in Pompejus et al.) is 99.5% sequence identical to the polynucleotide of SEQ ED NO: 
3 (99.5% = 1547x100/1554; see attached alignment), thus it would be expected that the glutamine 
synthetase gene of Pompejus et al. would hybridize to the polynucleotide of SEQ ID NO: 3 of the instant 
application at the conditions recited. Pompejus et al. also teach that the disclosed C. glutamicum genes 
can be used for the modulation of production of amino acids (page 11, lines 20-25) and that glutamine is 
used in both pharmaceutical and cosmetics industries (page 13, lines 17-19). Pompejus et al. do not teach 
a mutant coryneform bacterium wherein the glutaminase activity in said bacterium has been reduced and 
the glutamine synthetase activity has been enhanced. 
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Claims 1, 4, 5, 7, 13-17 and 19 are directed in part to a coryneform bacterium that produces L- 
glutamine modified such that (1) the glutaminase activity of said bacterium is reduced by disrupting the 
glutaminase gene on the chromosome, and the glutamine synthetase activity in said bacterium is increased 
by increasing the copy number of the gene encoding said glutamine synthetase or by placing said gene 
under the control of the lac, tip, or trc promoter, wherein the glutaminase gene to be disrupted hybridizes 
under the stringent conditions recited to the polynucleotide of SEQ ID NO: 1 and the glutamine 
synthetase gene hybridizes under the stringent conditions recited to the polynucleotide of SEQ ID NO: 3, 
wherein the glutamine synthetase activity in said bacterium is at least double that of the glutaminase 
activity, and wherein said glutaminase activity is 0.01 U/mg protein or less. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify a C. glutamicum cell that comprises the C. glutamicum glutaminase gene of Pompejus et al. by 
(1) deleting all or most of the coding region of the glutaminase gene, and (2) increasing the expression of 
the C. glutamicum glutamine synthetase gene of Pompejus et al. either by increasing its copy number or 
by placing said gene under the control of the lac, trp, or trc promoters. A person of ordinary skill in the 
art is motivated to construct such C. glutamicum cell in view of the fact that (1) Duran et al. teach an 
increase in L-glutamine production when the glutaminase gene is disrupted, (2) Pompejus et al. teach that 
L-glutamine is a chemical used in the pharmaceutical and cosmetics industries, (3) Duran et al. teach that 
glutaminase degrades L-glutamine to glutamate, (4) Nakamura et al. teach a method for the production of 
L-glutamine where a reduction in the production of L-glutamic acid is desired, (5) Nakamura et al. teach 
that increasing glutamine synthetase activity results in an increase in L-glutamine production, and (6) the 
use of strong heterologous promoters allows for controlled expression of the protein of interest as they 
require the presence of inducers for expression to occur (e.g., lactose and tryptophan). 

One of ordinary skill in the art has a reasonable expectation of success at modifying such C. 
glutamicum cell in view of the fact that Pompejus et al. teach the C. glutamicum glutaminase and 
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glutamine synthetase genes, inactivation of genes by deletion if the sequence of the target gene is known 
is well known and widely practiced in the art, Nakamura et al. teach increased expression of the 
glutamine synthetase gene for increased L-glutamine production in C. glutamicum, Duran et al. teach that 
inactivation of the glutaminase gene results in increased L-glutamine production, and increased 
expression by increasing the copy number of the gene of interest and the use of lac, trc, or trp promoters is 
well known in the art. In the absence evidence to the contrary, if no additional sources of glutaminase 
activity are present, a deletion of the glutaminase gene wherein most or all of the coding region is 
removed would result in no glutaminase activity (i.e., 0 U/mg protein). If the glutaminase activity is 0 
U/mg protein, then the glutamine synthetase activity would be expected to be at least double that of 
glutaminase. Therefore, the invention as a whole would have been prima facie obvious to a person of 
ordinary skill in the art at the time the invention was made. 

Conclusion 

15. No claim is in condition for allowance. 

16. Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PMR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 

17. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Delia M. Ramirez whose telephone number is (571) 272-0938. The examiner can normally 
be reached on Monday-Friday from 8:30 AM to 5:00 PM. If attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Dr. Ponnathapura Achutamurthy can be reached on (571) 
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272-0928. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (571) 272-1600. 



Delia M. Ramirez, Ph.D. 
Primary Patent Examiner 
Art Unit 1652 



DR 

February 28, 2007 
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